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Background and Scope
There has been substantial scientific progress relevant to pediatric cardiology in the 10 years since the last training guidelines for research were published (1).
The prior guidelines and a National Institutes of Health (NIH) expert panel stressed that there remains a critical need for advancement and application of new knowledge in a breadth of disciplines relevant to the field (2). These guidelines begin with the principle that there is a compelling need to train pediatric cardiology fellows to develop new knowledge and to translate research findings into practice. Because research skills are relevant to all those trained in our field, it is essential to develop both core skills and knowledge to allow the realization of meaningful research that is matched to the trainee's interests. In most cases, it is advantageous for the mentor to be an established researcher rather than junior faculty. An established investigator may be better able to identify pitfalls and obstacles in study design, and an associate or full professor often has more stable resources to ensure successful completion of a project. However, in some cases, young faculty may do particularly well in mentoring roles. It is recommended that when a junior faculty member is assigned as a mentor, he or she should be paired with a more senior investigator to serve as co-mentors.
Levels of Expertise-Core and Advanced
In this statement, we discuss core training for all fellows enrolled in a traditional 3-year pediatric cardiology fellowship and advanced training for fellows who wish to embark on a career in pediatric cardiology research. Core training is required for all trainees and is intended to ensure that fellows acquire the knowledge base and skills necessary to become a pediatric cardiologist able to conduct research and participate in scholarly activity.
Advanced training guidelines are recommended for fellows who wish to commit a large part of their career to research. 
PROGRAM RESOURCES AND ENVIRONMENT
Types of Research
General Expectations
The resources needed to foster a meaningful research training experience are considerable. Institutions should not underestimate the financial commitment and breadth of expertise that are needed to successfully fulfill these obligations.
Personnel
First and foremost, a training program needs a committed fellowship director. A fellowship director takes on many responsibilities in the fellowship program, so it may be valuable to designate a faculty member to oversee the research training. However, in some cases, the fellowship director may have the time, expertise, and interest to direct this important endeavor. This director of fellowship research would be entrusted to assemble and monitor the SOC. The composition, structure, and function of the SOC have been defined by the American Board of Pediatrics (6) . The director of fellowship research would also be responsible for assessing each trainee's progress.
Curriculum
The first requirement is to have a formal research edu- For those trainees planning a career with a strong concentration in research, we recommend that the duration of research training should be considerably longer.
To attain the needed skills, 24 months or more of dedicated research training should be undertaken. This will often require that the duration of fellowship training be extended beyond the 3 years.
CORE TRAINING: GOALS AND METHODS
Clinical Research
With appropriate mentoring, the trainee should develop skills in the following areas: literature critique, study design, funding, research implementation, and dissemination of results. For specific recommendations for each 
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A U G U S T 1 1 , 2 0 1 5 : 7 4 0 -7 of these skill domains, organized in the ACGME core competency structure, please see Table 1. This table   is Competency in the skills noted in Table 1 can be documented as part of the oversight of the trainee during his or her fellowship.
Laboratory/Basic and Translational Research
Although the minority of fellows pursue scholarly projects that involve laboratory-based research, these skills are important because of the broad impact of basic research on the field. A certain core knowledge base is relevant and important for a specialist in the field (7).
These skills along with those for trainees who wish to pursue laboratory training are outlined in Table 2 . A basic understanding of the genetic basis of disease and the impact on genomic variation on disease presentation is needed. n Know the principles underlying a well-defined hypothesis formation and specific goal definitions. n Know the principles behind optimal study design for addressing a clinical research question using a protocol that identifies inclusion and exclusion criteria, outcome measures, power analysis, and data analysis. Evaluation Tools: reporting to and obtaining feedback from the Scholastic Oversight Committee, conference presentation, and in-training examination Patient and Procedural Skills n Have the skills to determine the resources needed and to implement a clinical research plan. n Have the skills to identify gaps in knowledge within a research problem. n Have the skills to evaluate selection bias, misclassification, and confounding variables. n Have the skills to obtain informed consent and assent for enrollment. n Have the skills to recognize and report adverse events. Evaluation Tools: reporting to and obtaining feedback from the Scholastic Oversight Committee Systems-Based Practice n Know governmental or industry standard regulatory requirements in the study design. Evaluation Tools: reporting to and obtaining feedback from the Scholastic Oversight Committee Professionalism n Have the ability to identify ethical challenges and potential conflicts of interest in clinical research. Evaluation Tools: reporting to and obtaining feedback from the Scholastic Oversight Committee, and reflection and self-assessment Interpersonal and Communication Skills n Have the skills to write a grant for intramural or extramural funding. n Have the skills to prepare an abstract for submission to a national meeting. n Have the skills to prepare a manuscript for publication. n Have the skills to present an abstract at a national conference. Evaluation Tools: reporting to and obtaining feedback from the Scholastic Oversight Committee, mentor evaluation, and 360 evaluation Adapted from the CTSA web site (7). n Know what constitutes a logical research approach for addressing a basic/translational research question. n Know the principles behind optimal experimental protocols and methods that includes a rigorous research data analysis plan, expected results, limitations, and alternative technical approaches. n Know the process for and how to assess, analyze, and replicate data to establish support or refutation of hypotheses. Evaluation Tools: reporting to and obtaining feedback from the Scholastic Oversight Committee, conference presentation, and in-training examination Patient and Procedural Skills* n Have the skills to identify gaps in knowledge of the fundamental basis of a biological process, syndrome, or pediatric cardiovascular disease. n Have the skills to accurately record and store research records. n Have the skills to determine the resources needed and to implement a laboratory research plan. n Have the skills to apply appropriate statistical analyses to laboratory data. Evaluation Tools: reporting to and obtaining feedback from the Scholastic Oversight Committee, and in-training examination Systems-Based Practice* n Incorporate regulatory precepts into the execution of any laboratory study. Evaluation Tools: reporting to and obtaining feedback from the Scholastic Oversight Committee
ADVANCED TRAINING: GOALS AND METHODS
Practice-Based Learning and Improvement* n Acquire requisite training and technical skills for experimental work, including all institutional review board requirements. Evaluation Tools: reporting to and obtaining feedback from the Scholastic Oversight Committee, mentor evaluations, and 360 evaluations 
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